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broadcast station determination unit (109) that determines
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broadcast times as the broadcast times of programs broadcast
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program schedules included in broadcast station information
stored in a broadcast station information storage unit (108) is
the same broadcast station as the selected broadcast station,
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selected broadcast station with the broadcast station deter-
mined to be the same broadcast station, and stores the same
broadcast station information in the broadcast station infor-
mation storage unit (108); and a station selection control unit
(107) that, when reception deterioration is detected, controls
the broadcast receiving unit (112) so as to switch the broad-
cast station selection over to a same broadcast station as
determined by the same broadcast station determination unit
(109) or to a broadcast station indicated by the same broadcast
station information stored in the broadcast station informa-
tion storage unit (108).
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1
DIGITAL BROADCAST RECEIVING DEVICE
AND STATION SELECTION METHOD

TECHNICAL FIELD

The present invention relates to a digital broadcast receiv-
ing device and a station selection method.

BACKGROUND ART

In the past, when reception of a program being viewed by
use of a receiving device mounted in a vehicle became impos-
sible because of a drop in the receiving level or for some other
reason, it was necessary for the viewer to go to the trouble of
searching through the broadcast stations one by one to find a
receivable station and decide for himself or herself whether or
not it was broadcasting the same program.

To eliminate the need for these troublesome procedures,
the digital broadcast receiving device described in patent
reference 1, for example, decides on the basis of the agree-
ment of program identification information obtained from the
broadcast signal whether or not another broadcast station is
broadcasting the same program as the program currently
being viewed, and when it becomes impossible to receive the
program currently being viewed, automatically switches over
to another broadcast station that is broadcasting the same
program.

PRIOR ART REFERENCES
Patent Reference

Patent reference 1: JP 2007-36815 (paragraphs 0012-0016,
FIG. 2)

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

This conventional digital broadcast receiving device, how-
ever, uses matching text information such as the broadcast
station name and the program name to verify that programs
are the same, and since there is no guarantee that the program
information will be given in the same language in the broad-
cast standards for broadcasts for fixed reception and broad-
casts for mobile reception, when the receiving device travels
in an area where a plurality of languages are used or travels
across national borders, it has not always been possible to use
matching text information to detect the same program.

The present invention addresses this problem with the
object of enabling a broadcast station that is broadcasting the
same program as the program currently being viewed to be
detected when the reception state of the broadcast signal of
that program deteriorates, without being affected by the lan-
guage that is used.

Means for Solving the Problem

A digital broadcast receiving device according to an
embodiment of the invention comprises: a broadcast receiv-
ing unit for generating a digital signal from a received signal
received at an antenna and separating, from the digital signal,
video data and audio data of a program broadcast by a
selected broadcast station; a reception deterioration detection
unit for detecting a reception deterioration state in which a
reception state of the received signal has deteriorated; a
broadcast station information storage unit for storing broad-
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2

cast station information including, for each broadcast station,
a station selection parameter for selecting broadcast pro-
grams and a program schedule indicating broadcast times of
the broadcast programs; a same broadcast station determina-
tion unit for determining that a broadcast station broadcasting
a plurality of programs with the same broadcast times as the
broadcast times of a plurality of programs broadcast by the
selected broadcast station in a predetermined interval in the
program schedules of each broadcast station included in the
broadcast station information is the same broadcast station as
the selected broadcast station, generating same broadcast sta-
tion information associating the selected broadcast station
with the broadcast station determined to be the same broad-
cast station, and causing the broadcast station information
storage unit to store the same broadcast station information;
and a station selection control unit for, when the reception
deterioration detection unit detects the reception deteriora-
tion state, controlling the broadcast receiving unit so as to
switch the broadcast station selection over to a same broad-
cast station determined by the same broadcast station deter-
mination unit or to a broadcast station indicated by the same
broadcast station information stored in the broadcast station
information storage unit.

Effects of the Invention

According to an embodiment of the invention, when the
reception state of the broadcast signal of the program being
viewed deteriorates, it is possible to detect a broadcast station
broadcasting the same program without being affected by the
language that is used.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram schematically showing the con-
figuration of a digital broadcast receiving device according to
first, second and fourth embodiments.

FIG. 2 is a schematic drawing showing exemplary broad-
cast station information in the first embodiment.

FIG. 3 is a flowchart showing processing performed by the
station selection control unit in the first embodiment.

FIG. 4 is a flowchart illustrating a same broadcast station
determination process in the first embodiment.

FIG. 5 is a schematic drawing showing exemplary same
broadcast station related information in the first embodiment.

FIG. 6 is a flowchart showing processing performed by the
station selection control unit in the second embodiment.

FIG. 7 is a schematic drawing showing an exemplary varia-
tion of the broadcast station information in the second
embodiment.

FIG. 8 is a block diagram schematically showing the con-
figuration of a digital broadcast receiving device according to
a third embodiment.

FIG. 9 is a flowchart showing processing performed by the
station selection control unit in the second embodiment.

FIG. 10 is a schematic drawing showing exemplary broad-
cast station information in the fourth embodiment.

FIG. 11 is part one of a flowchart illustrating a same broad-
cast station determination process in the fourth embodiment.

FIG. 12 is part two of the flowchart illustrating the same
broadcast station determination process in the fourth embodi-
ment.

MODE FOR CARRYING OUT THE INVENTION
First Embodiment

FIG. 1 is a block diagram schematically showing the con-
figuration of the digital broadcast receiving device 100 in the
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3

first embodiment. The digital broadcast receiving device 100
has a tuner unit 101, a demultiplexer unit 102, a decoding unit
103, a video display unit 104, an audio output unit 105, a
reception deterioration detection unit 106, a station selection
control unit 107, a broadcast station information storage unit
108, a same broadcast station determination unit 109, a time-
keeping unit 110, and an operation input unit 111. The tuner
unit 101 and demultiplexer unit 102 constitute a broadcast
receiving unit 112. The reference characters in parentheses in
FIG. 1 apply to the second to fourth embodiments.

A received signal received by an antenna (not shown) is
input to the tuner unit 101, which, on instruction from the
station selection control unit 107, performs station selection,
demodulation, and error correction to generate a digital sig-
nal, e.g., a TS (Transport Stream). The antenna receives a
broadcast signal transmitted from a digital broadcast station.
The tuner unit 101 provides the generated digital signal to the
demultiplexer unit 102. The tuner unit 101 also generates and
provides received signal alarm information such as received
signal reception level information, received C/N ratio infor-
mation, PLL lock information, frame lock information, or an
error rate to the reception deterioration detection unit 106.

The demultiplexer unit 102 extracts program identification
information and program configuration information, such as
PSI (Program Specific Information) and SI (Service Informa-
tion) in a TS, for example, as program information from the
digital signal provided from the tuner unit 101, and provides
the program information to the station selection control unit
107. The program information includes information related to
the program being broadcast. The demultiplexer unit 102 also
filters the digital signal on the basis of the extracted program
information, thereby separating the video data and audio data,
and provides the separated video data and audio data to the
decoding unit 103. In addition, in some circumstances, such
as when the above processes cannot be carried out, the demul-
tiplexer unit 102 provides the reception deterioration detec-
tion unit 106 with received signal loss information such as
loss of signal information and loss of audio or video synchro-
nization information.

The decoding unit 103 performs video and audio decoding
of the video data and audio data provided from the demulti-
plexer unit 102. The decoding unit 103 then provides the
decoded video signal to the video display unit 104 and the
decoded audio signal to the audio output unit 105. In addition,
in some circumstances, such as when any of the above pro-
cessing becomes impossible, the decoding unit 103 provides
the reception deterioration detection unit 106 with decode
alarm information, such as decode error detection informa-
tion and decode error rate information.

The video display unit 104 displays a video picture on the
screen on the basis of the input video signal.

The audio output unit 105 outputs sound from a speaker on
the basis of the input audio signal.

Based on the received signal alarm information provided
from the tuner unit 101, the received signal loss information
provided from the demultiplexer unit 102, and the decode
alarm information provided from the decoding unit 103, the
reception deterioration detection unit 106 detects a reception
deterioration state in which the reception state of the received
signal has deteriorated. If the digital broadcast receiving
device 100 is mounted on a vehicle such as an automobile or
is carried, for example, the reception position of the digital
broadcast receiving device 100 changes. Accordingly, it may
happen that the reception position of the digital broadcast
receiving device 100 is outside the service area of the broad-
cast station of the program being viewed or the digital broad-
cast receiving device 100 is affected by blockage or attenua-
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tion of the carrier wave due to a structure on the ground, etc.,
in which case it cannot receive the broadcast signal from the
station broadcasting the program being viewed. For this rea-
son, the reception deterioration detection unit 106 detects the
reception deterioration state on the basis of the information
obtained from the tuner unit 101, demultiplexer unit 102, and
decoding unit 103. Specifically, from the above information,
the reception deterioration detection unit 106 determines
whether or not the received signal is in the ‘now unreceivable
state’ or ‘now nearly unreceivable state’, and when it deter-
mines that the received signal is in the ‘now unreceivable
state’ or ‘now nearly unreceivable state’, it recognizes that the
state is a reception deterioration state. When the reception
deterioration detection unit 106 recognizes a reception dete-
rioration state, it provides a reception deterioration report to
the station selection control unit 107.

The station selection control unit 107 identifies a broadcast
station to select on the basis of the broadcast station informa-
tion stored in the broadcast station information storage unit
108 and issues a station selection instruction to the broadcast
receiving unit 112, instructing it to select the identified broad-
cast station.

The station selection control unit 107 performs processing
for storing the program information separated by the demul-
tiplexer unit 102. On the basis of the program information
separated by the demultiplexer unit 102, the station selection
control unit 107 detects changes in the station selection
parameters of the broadcast station that is broadcasting the
program being viewed and the program schedule of the
broadcast station, and when it detects a change, it alters the
broadcast station information stored in the broadcast station
information storage unit 108.

Furthermore, when it receives a reception deterioration
report from the reception deterioration detection unit 106, the
station selection control unit 107 obtains the station selection
parameters of a broadcast station determined to be the same in
the same broadcast station determination unit 109 from the
broadcast station information stored in the broadcast station
information storage unit 108 and provides a station selection
instruction to the broadcast receiving unit 112 on the basis of
the obtained station selection parameters. If no same broad-
cast station has been found by the same broadcast station
determination unit 109, the station selection control unit 107
provides a station selection instruction to the broadcast
receiving unit 112 to search the channels in all frequency
bands.

The station selection control unit 107 also responds to user
operation requests of which it is notified by the operation
input unit 111, obtains station selection parameters from the
broadcast station information storage unit 108 and, on the
basis of the obtained station selection parameters, issues sta-
tion selection instructions to the broadcast receiving unit 112.

The broadcast station information storage unit 108 stores
broadcast station information for each broadcast station,
including station selection parameters for selection of the
broadcast station and a program schedule, which is a schedule
of programs broadcast by the broadcast station.

FIG. 2 is a schematic diagram showing exemplary broad-
cast station information 120 in the first embodiment. The
broadcast station information 120 includes a broadcast sta-
tion column 120q, a station selection information column
1204, and a program schedule information column 120c.

The broadcast station column 120a stores broadcast station
identifiers for identifying broadcast stations. Here the broad-
cast identifiers are assigned by an arbitrary procedure such
that the broadcast stations can be uniquely identified in the
digital broadcast receiving device 100. For example, as
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shown in FIG. 2, when the broadcast station information 120
is provided as a table represented two-dimensionally by rows
and columns, indexes for identifying the individual rows of
the table can be used as the broadcast station identifiers. The
broadcast station identifiers may be values created by com-
bining the station selection parameters described later, or
values created by some other procedure.

The station selection information column 1205 stores sta-
tion selection parameters for selecting broadcast stations
identified by the identifiers in the broadcast station informa-
tion 120. The station selection parameters are parameters
needed in order to issue station selection instructions to the
tuner unit 101 and demultiplexer unit 102 in order to view a
program of a certain broadcast station. The station selection
parameters include, for example, the necessary physical
channel on which the tuner unit 101 can receive a signal from
a certain broadcast station, and information needed in order
for the demultiplexer unit 102 to separate a certain program
broadcast by the broadcast station from the digital signal
demodulated in the tuner unit 101, such as the TS_ID and
SV_ID included in the PAT and PMT in the TS. The station
selection parameters may also include other information,
such as the NW_ID and ORG_NW_ID described in the
PAT*PMT inthe TS. When the digital signal is not a TS signal,
it suffices for the station selection parameters to include
parameters equivalent to these.

The station selection parameters are updated on instruction
from the station selection control unit 107. For example,
when a broadcast station identified in the broadcast station
column 120aq is selected and the station selection parameters
used by the tuner unit 101 and demultiplexer unit 102 are
altered, the station selection control unit 107 updates the
station selection parameters corresponding to the selected
broadcast station to the latest station selection parameters.

The program schedule information column 120c¢ stores a
program schedule indicating the broadcast times of programs
broadcast by the broadcast stations identified in the broadcast
station column 120a.

The program schedule includes a plurality of individual
program schedules, each indicating a program name, broad-
cast start time, and broadcast end time. The program name,
broadcast start time, and broadcast end time are included in
the program information obtained by the demultiplexer unit
102. The individual schedules may include other information,
such as information indicating the program genre and the
names of the performers. Each of the individual schedules in
FIG. 2 consists of a program name, broadcast start time, and
broadcast end time, but the program name may be omitted. An
individual schedule may consist of the broadcast start time
and broadcast end time.

The program schedule is updated as instructed by the sta-
tion selection control unit 107. For example, when a broad-
cast station identified in the broadcast station column 1204 is
selected, and the information included in the program infor-
mation separated by the demultiplexer unit 102 differs from
the information included in the program schedule corre-
sponding to the selected broadcast station, the station selec-
tion control unit 107 updates the program schedule corre-
sponding to the selected broadcast station to reflect the latest
information.

The broadcast station information 120 is updated as
instructed by the station selection control unit 107. For
example, if a new broadcast station that has not been stored in
the broadcast station information 120 is found, the station
selection control unit 107 adds a new row to the broadcast
station information 120, newly stores station selection param-
eters related to the broadcast station and a program schedule
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in the newly added row, assigns a new broadcast station
identifier, and stores the assigned broadcast station identifier
in the added row.

The broadcast station information 120 need not be stored in
the form of a two dimensional table with rows and columns;
it may be stored in any form provided it is possible to uniquely
associate the above broadcast station identifier, station selec-
tion parameters, and program schedule with each other.

Returning to the description of FIG. 1, from all the broad-
cast stations stored in the broadcast station information 120,
the same broadcast station determination unit 109 detects a
broadcast station (also referred to below as the same broad-
cast station) that can be determined to be the same as the
broadcast station broadcasting the program being viewed, of
which it is notified from the station selection control unit 107.
In this embodiment, the same broadcast station determination
unit 109 decides whether a broadcast station is the same or not
from whether non-linguistic information, the form of expres-
sion of which does not vary with the language being used, is
the same or not, instead of relying on linguistic information
the form of expression of which varies depending on the
language being used.

The timekeeping unit 110 measures time. In this embodi-
ment, it will be assumed that the time measured by the time-
keeping unit 110 indicates the current time.

The operation input unit 111 receives input of user opera-
tion requests. The operation input unit 111 also reports the
input operation requests to the station selection control unit
107.

FIG. 3 is a flowchart showing processing performed by the
station selection control unit 107 in the digital broadcast
receiving device 100 in the first embodiment. It will be
assumed in this processing flow that broadcast station F is
selected and the reception state of its received signal deterio-
rates at 11:30. It will also be assumed in this processing flow
that the broadcast station information 120 shown in FIG. 2 is
stored in the broadcast station information storage unit 108.

First the operation input unit 111, which has received input
of'auser operation requesting selection of broadcast station F,
for example, notifies the station selection control unit 107 of
the user operation request. Thus notified, the station selection
control unit 107 obeys the user operation request by fetching
the station selection parameters of broadcast station F from
the broadcast station information storage unit 108 and
instructing the broadcast receiving unit 112 to perform station
selection (S10).

Next, the station selection control unit 107 determines,
from whether or not it receives a reception deterioration
report from the reception deterioration detection unit 106,
whether or not the broadcast signal from broadcast station F
is receivable (S11). The station selection control unit 107
proceeds to the process in step S12 if the broadcast signal is
receivable (Yes in S11), and to the process in step S14 if it is
not receivable (No in S11).

In step S12, the station selection control unit 107 obtains
the program schedule of broadcast station F from the program
information that has been separated by the demultiplexer unit
102, and updates the program schedule of broadcast station F
stored in the broadcast station information 120 with the newly
obtained program schedule.

Then the station selection control unit 107 determines,
from whether or not it receives a reception deterioration
report from the reception deterioration detection unit 106,
whether or not the broadcast signal from broadcast station F
is receivable (S13). The station selection control unit 107
returns to the process in step S12 if the broadcast signal is
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receivable (Yes in S13), and proceeds to the process in step
S14 if the broadcast signal is not receivable (No in S13).

In step S14, the station selection control unit 107 instructs
the same broadcast station determination unit 109 to perform
a same broadcast station determination process to find a
broadcast station that is the same as broadcast station F. Thus
instructed, the same broadcast station determination unit 109
uses the broadcast station information 120 stored in the
broadcast station information storage unit 108 to perform the
same broadcast station determination process for finding a
broadcast station that is the same as broadcast station F. If a
broadcast station that can be determined to be the same as
broadcast station F can be detected, the same broadcast sta-
tion determination unit 109 sends a same broadcast station
present report identifying the detected broadcast station to the
station selection control unit 107; if no broadcast station that
can be determined to be the same as broadcast station F can be
detected, it sends a same broadcast station absent report to the
station selection control unit 107. The same broadcast station
determination process will be described in detail with refer-
ence to FI1G. 4.

Next, the station selection control unit 107 determines
whether or not a broadcast station that is the same as broad-
cast station F has been found (S15). The station selection
control unit 107 proceeds to the process in step S16 if a
broadcast station that is the same as broadcast station F has
been found (Yes in S15), and to the process in step S18 if a
broadcast station that is the same as broadcast station F has
not been found (No in S15).

In step S16, the station selection control unit 107 fetches
the station selection parameters of a broadcast station (here
assumed to be broadcast station C) that can be determined to
be the same as broadcast station F, as reported by the same
broadcast station determination unit 109, from the broadcast
station information 120 and instructs the broadcast receiving
unit 112 to perform station selection.

Next, from whether or not it receives a reception deterio-
ration report from the reception deterioration detection unit
106, the station selection control unit 107 determines whether
or not the broadcast signal from broadcast station C is receiv-
able (S17). If the broadcast signal is receivable (Yes in S17),
the station selection control unit 107 returns to the process in
step S12; if the broadcast signal is not receivable (No in S17),
it returns to the process in step S14.

Ifno broadcast station the same as broadcast station F is not
found (No in S15), the station selection control unit 107
proceeds to the process in step S18. In step S18, the station
selection control unit 107 searches the channels in all fre-
quency bands in sequence and performs processing to find a
broadcast station (assumed here to be broadcast station E, for
example) whose signal can be received at the current position.

Next, the station selection control unit 107 fetches the
station selection parameters of the broadcast station E found
in step S18 from the broadcast station information 120 and
instructs the broadcast receiving unit 112 to perform station
selection (S19). Then the station selection control unit 107
returns to the process in step S12, thereby obtains the program
schedule of broadcast station E from the program information
separated by the demultiplexer unit 102, and updates the
program schedule of broadcast station E stored in the broad-
cast station information 120 with the newly obtained program
schedule.

Regarding the channel search in step S14, another process
for finding a broadcast station may be carried out, such as
searching for an affiliated station as described in Japanese
PCT Publication No. 07/125,777, for example, or some other
station selection method.
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FIG. 4 is a flowchart illustrating the same broadcast station
determination process by the same broadcast station determi-
nation unit 109 in the digital broadcast receiving device 100 in
the first embodiment. As in FIG. 3, it will be assumed in this
processing flow that broadcast station F is selected and the
reception state of its received signal deteriorates at 11:30. It
will also be assumed in this processing flow that the broadcast
station information 120 shown in FIG. 2 is stored in the
broadcast station information storage unit 108.

First, the same broadcast station determination unit 109
initializes a variable i, which indicates, in terms of number of
programs, separation from the program being broadcast at the
current time, to ‘1’ (S20).

Next, the same broadcast station determination unit 109
checks whether or not it has tested all broadcast stations
stored in the broadcast station information 120, other than the
broadcast station F currently being viewed, in step S23 (S21).
If the same broadcast station determination unit 109 has per-
formed this test for all these broadcast stations (Yes in S21),
it proceeds to the processing in step S28. If the same broadcast
station determination unit 109 has not performed this test for
all these broadcast stations (No in S21), that is, if there is a
broadcast station that has not been tested in step S23, it
proceeds to the process in step S22.

Instep S22, from among the broadcast stations stored in the
broadcast station information 120, the same broadcast station
determination unit 109 selects one of the broadcast stations
other than broadcast station F for which the test in step S23
has notbeen performed, and designates the selected broadcast
station as the broadcast station to test. The order of selection
of one broadcast station in step S22 may be the (ascending or
descending) order of one of the station selection parameter
values stored in the broadcast station information 120, such as
the physical channel, TS_ID, or SV_ID, or a station selection
history may be stored and the order may be the order of most
recent selection or most frequent selection. Alternatively, the
same broadcast station determination unit 109 may determine
the order in some other way. The broadcast station selected
for testing is one with station selection parameters, including
the physical channel, that differ from those of broadcast sta-
tion F. The description here will proceed on the assumption
that the same broadcast station determination unit 109 has
decided to test broadcast station A.

Next, the same broadcast station determination unit 109
checks whether or not the broadcast start time and broadcast
end time ofthe program being broadcast at the current time by
the broadcast station (here, broadcast station A) designated in
step S22 as the broadcast station under test are the same as the
broadcast start time and broadcast end time of the program
that was being viewed on broadcast station F (S23). Here, as
shown in FIG. 2, the broadcast start time and broadcast end
time of the program being broadcast by broadcast station A at
11:30 are 11:00 and 12:00, respectively, and the broadcast
start time and broadcast end time of the program being broad-
cast by broadcast station F are 11:00 and 13:00, respectively,
so broadcast station A and broadcast station F differ in their
broadcast end times (No in S23). Therefore the same broad-
cast station determination unit 109 returns to the process in
step S20 and carries out the initialization of variable i. The
decision in step S23 may be made by comparison of the
broadcast start time alone or by comparison of the broadcast
end time alone, but to improve the precision of the compari-
son, it is desirable to compare both.

The description will now proceed on the assumption that
the same broadcast station determination unit 109 has
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decided No in step S21, has proceeded to the process in step
S22, and has designated broadcast station B as the next broad-
cast station to test.

The same broadcast station determination unit 109 now
proceeds to the process in step S23 and checks whether or not
the broadcast start time and broadcast end time of the program
being broadcast by the broadcast station B designated as the
broadcast station under test in step S22 are the same as the
broadcast station start time and broadcast end time of the
program being broadcast by the broadcast station F that was
being viewed. As shown in FIG. 2, the programs being broad-
cast by broadcast station B and broadcast station F have both
the same broadcast start time and the same broadcast end time
(Yes in S23). Accordingly, the same broadcast station deter-
mination unit 109 proceeds to the process in step S24.

In step S24, the same broadcast station determination unit
109 determines whether or not the broadcast start times and
broadcast end times of the i-th programs broadcast (here, the
first program broadcast) after the program being broadcast at
the current time by the broadcast station under test (here,
broadcast station B) and broadcast station F are the same.
Here, the broadcast start time and broadcast end time of the
first program after the program being broadcast at the current
time (11:30) by broadcast station B are 13:00 and 14:00,
respectively, and the broadcast start time and broadcast end
time of the first program after the program being broadcast at
the current time by broadcast station F are 13:00 and 14:00,
respectively, so the broadcast start times and broadcast end
times are the same (Yes in S24). Accordingly, the same broad-
cast station determination unit 109 proceeds to the process in
step S25.

In step S25, the same broadcast station determination unit
109 checks whether or not all the programs included in a
predetermined time interval have been tested. It will be
assumed here that the same broadcast station determination
unit 109 tests a twelve-hour segment of programs. Accord-
ingly, the determination in step S24 is performed here for
programs broadcast during the day up to 23:30. The broadcast
end time of the program immediately after the program being
broadcast at the current time is 14:00, which is still short of
23:30 (No in S25), so the same broadcast station determina-
tion unit 109 proceeds to the process in step S26. The prede-
termined time interval is not limited to twelve hours; an
arbitrary time interval may be set. The longer the time interval
is, the longer the time required for the comparison process
becomes; the shorter the time interval is, the lower the preci-
sion of the comparison process becomes. The time interval
may be set by the user via the operation input unit 111, for
example.

In step S26, the same broadcast station determination unit
109 adds 1 to the value of variable i. The same broadcast
station determination unit 109 then returns to the process in
step S24.

In step S24, the same broadcast station determination unit
109 performs a comparison of the broadcast start times and
broadcast end times of the i-th program broadcast after the
program being broadcast at the current time by broadcast
station B and broadcast station F; here the program to be
broadcast two programs later are compared. Since, as shown
in FIG. 2, broadcast station B and broadcast station F differ in
the broadcast end times of the second program broadcast after
the program being broadcast at 11:30 (No in S24), the same
broadcast station determination unit 109 terminates the com-
parison and returns to the process in step S20.

The description will now proceed on the assumption that
the same broadcast station determination unit 109 has initial-
ized variable i in step S20, decided No in step S21, proceeded
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to the process in step S22, and designated broadcast station C
as the next broadcast station to test.

Next the same broadcast station determination unit 109
proceeds to the process in step S23 and determines whether or
not the broadcast start time and broadcast end time of the
program being broadcast at the current time on the broadcast
station C designated as the broadcast station under test in step
S22 are the same as the broadcast start time and broadcast end
time of the program being viewed on broadcast station F. As
shown in FIG. 2, the programs being broadcast by broadcast
station C and broadcast station F at 11:30 have the same
broadcast start time and broadcast end time (Yes in S23).
Accordingly, the same broadcast station determination unit
109 proceeds to the process in step S24.

In step S24, the same broadcast station determination unit
109 determines whether or not the broadcast start times and
broadcast end times of the i-th program broadcast (here, the
first program broadcast) after the program being broadcast at
the current time by the broadcast station under test (here,
broadcast station C) and broadcast station F are the same.
Here, as shown in FIG. 2, the broadcast start times and broad-
cast end times of the first program after the program being
broadcast at the current time (11:30) by broadcast station C
and broadcast station F are both 13:00 and 14:00, respec-
tively, so the broadcast start times and broadcast end times are
the same (Yes in S24). Accordingly, the same broadcast sta-
tion determination unit 109 proceeds to the processing in S25.

In step S25, the same broadcast station determination unit
109 checks whether or not all the programs included in the
predetermined time interval have been tested in step S24.
Since 23:30 has not been reached yet here (No in S25), the
same broadcast station determination unit 109 proceeds to the
process in step S26.

In step S26, the same broadcast station determination unit
109 adds 1 to the value of variable i. The same broadcast
station determination unit 109 then returns to the process in
step S24.

Then the same broadcast station determination unit 109
repeats the processes in steps S24, S25, and S26 for broadcast
station C and broadcast station F, and if the broadcast start
times and broadcast end times ofthe programs to be broadcast
up to 23:30 are all the same (Yes in S25), it proceeds to the
process in step S27.

In step S27, the same broadcast station determination unit
109 decides that broadcast station C and broadcast station F
are the same broadcast station, and gives the station selection
control unit 107 a same broadcast station present report.

When the same broadcast station determination unit 109
determines in step S21 that all the broadcast stations have
been tested (Yes in S21), the same broadcast station determi-
nation unit 109 proceeds to step S28. In step S28, the same
broadcast station determination unit 109 determines that the
same broadcast station is not present in the broadcast stations
stored in the broadcast station information 120 and gives the
station selection control unit 107 a same broadcast station
absent report.

In the program time comparison performed in steps S23
and S24, if the program information that can be obtained in
the demultiplexer unit 102 indicates a switchover of time
designation, such as to daylight saving time, then in perform-
ing the comparison process, the same broadcast station deter-
mination unit 109 excludes time intervals in which only one
of'the broadcast times to be compared has been switched over.
If the program information separated by the demultiplexer
unit 102 indicates that there is a time zone difference, the



US 9,237,298 B2

11

same broadcast station determination unit 109 corrects for the
time zone difference before performing the comparison pro-
cess.

When the program being viewed has entered the ‘reception
deterioration state’, a conventional digital broadcast receiv-
ing device selects a program having a similar name from the
broadcast station program information. However, program
names are not necessarily given in the same language, so there
has been the problem that, for example, identical programs
described as ‘Nyuusu’ in Japanese and ‘News’ in English
cannot be detected as the same program.

This embodiment, however, focuses on the fact that the
start times and end times of programs broadcast by the same
broadcast station are identical, when the program being
viewed goes into the ‘reception deterioration state’, the
broadcast times of the programs currently being broadcast or
to be broadcast later are compared, and a broadcast station
with matching broadcast times for the programs broadcast in
a given time interval is determined to be the same broadcast
station; accordingly, a broadcast station for which ‘Nyuusu’is
listed in Japanese and a broadcast station for which ‘News’ is
listed in English can be determined to be the same broadcast
station. As a result, when such broadcast stations are present,
the need to scan the entire frequency band to search for a
channel with the same broadcast station can be eliminated.
That is, the time during which program viewing is suspended
can be shortened.

In the first embodiment described above, the same broad-
cast station determination unit 109 only compares programs
after the current time in step S24 in FIG. 4, but it may also
perform a similar comparison of programs before the current
time (past programs) and then make a comprehensive deci-
sion. It will also be clear that a similar effect can be achieved
by comparing only programs before the current time, instead
of comparing only programs after the current time.

In the first embodiment described above, in steps S23 and
S24 in FIG. 4, the same broadcast station determination unit
109 checks the sameness of broadcast stations only from their
broadcast times, but the method of checking sameness is not
limited to this. Along with the above, the same broadcast
station determination unit 109 may also use, for example, at
least one other type of non-linguistic information in the pro-
gram information that can be obtained from the received
signal, such as a program component count, e.g., a video
count, an audio count, a subtitle count, or a data broadcast
count, or the program genre, the presence or absence of bill-
ing information, and a viewing restriction. The same broad-
cast station determination unit 109 may also determine the
sameness of the broadcast stations by using at least any one of
these items of information other than broadcast times. Addi-
tionally, this information is not necessarily defined in the
same way by different countries and standards. For example,
abroadcast for stationary reception may use numerical values
such as genre ID=1, genre ID=2, . . . to define program genres
such as news and music, while a broadcast for mobile recep-
tion uses different symbols, such as genre code=A, genre
code=B, .. .to define program genres such as news and music.
When such is the case, the same broadcast station determina-
tion unit 109 can confirm broadcast station sameness without
relying on the language used by the program information, by
converting the program genres to common program genre
attribute identifiers, such as the symbols o and f3, and using
these attribute identifiers instead of using the program infor-
mation as received. The attribute identifiers are not limited to
symbols such as a and p. For example, the same broadcast
station determination unit 109 may define text information
such as ‘NEWS’ and ‘MUSIC’ as common program genre
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attribute identifiers and convert the program genre informa-
tion obtained from the received signals in different countries
and different broadcast standards to these attribute identifiers.
The same broadcast station determination unit 109 may also
convert program genres defined in other formats to program
genre attribute identifiers. For program information other
than the program genre, the same broadcast station determi-
nation unit 109 may similarly predefine attribute identifiers in
some particular format for common use, convert the informa-
tion obtained from the received signals to these attribute
identifiers, and use them as the indicators for deciding broad-
cast station sameness in the first embodiment. By using these
information items, the same broadcast station determination
unit 109 can further narrow down the set of broadcast stations
that can be determined to be identical in steps S23 and S24 in
FIG. 4, 50 a shorter predetermined time interval can be set for
the decision in step S25, and consequently, the time during
which program viewing is suspended can be further short-
ened.

Inthe same broadcast station determination process in step
S14 in FIG. 3 in the first embodiment described above, the
process may be continued until some number of same broad-
cast stations have been found from among the broadcast sta-
tions stored in the broadcast station information 120, or the
determination process may be performed for all the broadcast
stations stored in the broadcast station information 120.

In this case, if the same broadcast station selected in step
S16 in FIG. 3 is determined to be non-receivable in step S17,
the same broadcast station determination unit 109 need only
return to the process in step S15, select another one of the
already detected multiple same broadcast stations (S16), and
determine whether or not its signal is receivable (S17).

As a method of deciding which broadcast station to select
from among the multiple broadcast stations that are the same
in step S16, the same broadcast station determination unit 109
may check the agreement of another type of non-linguistic
information in the program information that can be obtained
from the received signal, such as a program component count,
e.g., a video count, an audio count, a subtitle count, or a data
broadcast count, or the program genre, the presence or
absence of billing information, and a viewing restriction, give
higher priority to stations with a higher sameness level, and
select stations in descending order of priority. For example,
the same broadcast station determination unit 109 may deter-
mine that the sameness level is higher as the number of
information items based on which a broadcast station can be
determined to be the same increases. Nor is the method of
determining whether a broadcast station is the same limited to
this method; the same broadcast station determination unit
109 may use some other method to verify sameness.

By proceeding this way, even when the time interval in step
S25 in FIG. 4 is shortened and multiple same broadcast sta-
tions are found, they can be further narrowed down in step
S16 in FIG. 3, and accordingly the time during which pro-
gram viewing is suspended can be shortened.

Moreover, when the broadcast times of individual pro-
grams are compared in steps S23 and S24 in FIG. 4 in the first
embodiment described above, even if the broadcast times of
the programs under test differ from each other, the same
broadcast station determination unit 109 may regard the
broadcast times of the programs as identical provided the
difference is within a given range. In this case, in order to
check whether or not the difference in the broadcast times of
the programs under test is within the given range, the same
broadcast station determination unit 109 may make the deter-
mination from whether or not the difference is included in a
predetermined time interval (a first predetermined threshold
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value), such as about five minutes, for example; it may also
make the determination from whether or not the difference is
within a predetermined percent (a second predetermined
threshold value), such as about ten percent, of the broadcast
duration of the program under test.

For example, if one broadcast station is scheduled to start
broadcasting a program at 13:02 while another is scheduled to
start broadcasting the program at 13:00 but broadcasts com-
mercials or the like up to 13:02, the difference between the
broadcast start times is two minutes, which is within the
predetermined interval of five minutes, and accordingly, in
this case, although the broadcast start times differ in a precise
sense, the same broadcast station determination unit 109 may
decide that the broadcast times are the same. Similarly, if the
duration of the program broadcast is one hour, the ratio of 2
minutes to 60 minutes is 3%, which is within the predeter-
mined 10% range, so the same broadcast station determina-
tion unit 109 may regard the broadcast times as the same even
though they differ in a precise sense in this case as well. In
contrast, if the broadcast duration of the program is 5 minutes,
the ratio of 2 minutes to 5 minutes is 40%, which does not fall
within the predetermined 10% range, so in this case, the same
broadcast station determination unit 109 decides that the
broadcast times are not the same.

By proceeding in this way, even when broadcast stations
differ in their broadcast start times or broadcast end times in
the program schedules due to a difference in the length of
commercials or similar broadcast station specific content
broadcast before and after the main content of the program,
the same broadcast station determination unit 109 can take
this difference between the broadcast start times or broadcast
end times in account when making the determination as to
whether they are the same broadcast station.

Permitting a difference in the broadcast times as described
above reduces the number of cases in which a program with
the same broadcast time is erroneously detected as a program
with a different broadcast time, but increases the number of
cases in which a program with a different broadcast time is
erroneously detected as a program with the same broadcast
time. Therefore, an extension of the given time interval over
which the program schedules are tested can be made to
increase the number of programs tested, thereby compensat-
ing for the decrease in the precision of same broadcast station
determination due to the erroneous detection of programs as
having different broadcast times.

Second Embodiment

In the digital broadcast receiving device 100 in the first
embodiment, because the same broadcast station determina-
tion process, i.e., step S14, is not executed until the reception
state of the signal transmitted from the broadcast station F
broadcasting the program being viewed has deteriorated in
step S13 in FIG. 3, the more broadcast stations that are stored
in the broadcast station information 120, the more time the
same broadcast station determination process requires.

The digital broadcast receiving device 200 in the second
embodiment therefore executes the same broadcast station
determination process before the reception deterioration state
is determined to have occurred, so that it can readily select a
same broadcast station at the point at which the reception state
of'the signal transmitted from the broadcast station broadcast-
ing the program being viewed deteriorates.

As shown in FIG. 1, the digital broadcast receiving device
200 in the second embodiment has a tuner unit 101, a demul-
tiplexer unit 102, a decoding unit 103, a video display unit
104, an audio output unit 105, a reception deterioration detec-
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tion unit 106, a station selection control unit 207, a broadcast
station information storage unit 208, a same broadcast station
determination unit 109, a timekeeping unit 110, and an opera-
tion input unit 111. The digital broadcast receiving device 200
in the second embodiment differs from the digital broadcast
receiving device 100 in the first embodiment in the processing
in the station selection control unit 207 and the information
stored in the broadcast station information storage unit 208.

The station selection control unit 207 in the second
embodiment performs substantially the same processing as
the station selection control unit 107 in the first embodiment.
The station selection control unit 207 in the second embodi-
ment, however, instructs the same broadcast station determi-
nation unit 109 to perform a same broadcast station determi-
nation process before the reception state of the selected
broadcast station deteriorates and store the result in the broad-
cast station information storage unit 208.

The broadcast station information storage unit 208, stores
broadcast station information 120 as in the first embodiment,
and also stores same broadcast station related information
that indicates, for each broadcast station, broadcast stations
that can be determined to be the same as the broadcast station.

FIG. 5 is a schematic diagram showing exemplary same
broadcast station related information 221 in the second
embodiment. The same broadcast station related information
221 includes a broadcast station column 221a and a same
broadcast station column 22154.

The broadcast station column 2214 stores broadcast station
identifiers for identifying broadcast stations.

The same broadcast station column 2215 stores broadcast
station identifiers for identifying broadcast stations that can
be determined to be the same as a broadcast station identified
in the broadcast station column 221a.

FIG. 6 is a flowchart showing processing performed by the
station selection control unit 207 in the digital broadcast
receiving device 200 in the second embodiment. The pro-
cesses in steps S30 to S33 are similar to the processes in steps
S10 to S13 in FIG. 3 in the first embodiment. The process in
step S36 in FIG. 6 is the same as the process in step S17 in
FIG. 3. The processes in steps S39 to S41 in FIG. 6 are the
same as the processes in steps S17 to S19.

In step S34 in FIG. 6, the station selection control unit 207
determines whether or not a same broadcast station is present.
For example, when it receives a same broadcast station
present report from the same broadcast station determination
unit 109, the station selection control unit 207 determines that
a same broadcast station is present; when it receives a same
broadcast station absent report, it determines that no same
broadcast station is present. The station selection control unit
207 proceeds to the process in step S35 when it determines
that a same broadcast station is present (Yes in S34), and to the
process in step S36 when it determines that no same broadcast
station is present.

In step S35, the station selection control unit 207 deter-
mines whether or not the broadcast station identified by the
same broadcast station present information obtained from the
same broadcast station determination unit 109 is stored in
association with the currently selected broadcast station
(here, broadcast station F) in the same broadcast station
related information 221; if no such broadcast station is stored,
the station selection control unit 207 stores the broadcast
station that has been determined to be a broadcast station that
is the same as broadcast station F in association with broad-
cast station F in the same broadcast station column 2215. The
station selection control unit 207 then proceeds to the process
in step S36.
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The process in step S36 is the same as the process in step
S13in FIG. 3. If the broadcast signal from broadcast station F
is determined to be unreceivable (No in S36), the station
selection control unit 207 proceeds to the process in step S37.

In step S37, the station selection control unit 207 refers to
the same broadcast station related information 221 stored in
the broadcast station information storage unit 208, thereby
checking whether or not a broadcast station that can be deter-
mined to be the same as broadcast station F and has not been
selected yet in step S38 is present. If such a broadcast station
is present (Yes in S37), the station selection control unit 207
proceeds to the process in step S38; if no such broadcast
station is present (No in step S37), it proceeds to the process
in step S40. The process in step S40 is the same as the process
in step S18 in FIG. 3.

In step S38, the station selection control unit 207 refers to
the same broadcast station related information 221, thereby
selects a candidate station from among the broadcast stations
that can be determined to be the same as broadcast station F,
obtains the station selection parameters of the candidate sta-
tion from the broadcast station information 120, and issues
station selection instructions to the tuner unit 101 and demul-
tiplexer unit 102. Then the station selection control unit 207
proceeds to the process in step S39. The process in step S39 is
the same as the process in step S17 in FIG. 3.

In selecting a candidate station from the same broadcast
station related information 221 in step S38, the station selec-
tion control unit 207 may select candidates in the (ascending
or descending) order of the station selection parameter values
stored in the broadcast station information 120, such as the
physical channel, TS_ID, and SV_ID values. The station
selection control unit 207 may also store a station selection
history, and select candidates in the order of most recent
selection. The station selection control unit 207 may also
select in the order of most frequent selection. Alternatively,
the station selection control unit 207 may select the candi-
dates in an order determined in some other way. The station
selection control unit 207 may also determine a priority order
by using other non-linguistic information in the program
information that can be obtained from the received signal,
such as information including a program component count,
e.g., a video count, an audio count, a subtitle count, or a data
broadcast count, or the program genre, the presence or
absence of billing information, and a viewing restriction, and
may select candidates in descending priority order.

The process in step S33 may be performed for all the
broadcast stations stored in the broadcast station information
120 or may be performed until some number of broadcast
stations that are the same as one broadcast station can be
found.

When it is determined in step S37 that there is no same
broadcast station in the same broadcast station related infor-
mation 221 (No in S37), the processing in steps S32 to S34
may be performed, and if it is determined in step S34 that
there is no same broadcast station (No in S34), the process
may then proceed to step S40.

Although the same broadcast station related information
221 is stored in the broadcast station information storage unit
208 in the second embodiment, this is not strictly necessary.
The station selection control unit 207 may store this informa-
tion in a storage area in some other module, e.g., a storage
area in the same broadcast station determination unit 109.
When the same broadcast station related information 221 is
stored in the broadcast station information storage unit 208,
as in the broadcast station information 220 shown in FIG. 7,
for example, a same broadcast station column 2204 may be
added to the broadcast station information 220 to store the
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identifiers of broadcast stations that can be designated as the
same as a broadcast station identified in the broadcast station
column 220a.

Furthermore, the second embodiment describes an
example in which the same broadcast station related informa-
tion 221 is updated after the program schedule information is
updated when a broadcast station is selected and then a same
broadcast station determination is performed, but this timing
of'the updating the same broadcast station related information
221 is not limiting. For example, instead of performing the
same broadcast station determination process and updating
the same broadcast station related information 221 after every
station selection and program schedule information update,
the same broadcast station related information 221 may be
updated only when station selections and program schedule
information updates have been performed a predetermined
number of times. The same broadcast station related infor-
mation 221 may also be updated after a new broadcast station
that is not listed in the same broadcast station related infor-
mation 221 is selected and the program schedule information
is updated. It is furthermore possible to update the same
broadcast station related information 221 when the program
schedule information is updated for the first time after a
station selection performed following the elapse of a prede-
termined time from the last update of the same broadcast
station related information 221.

As described above, the second embodiment enables the
digital broadcast receiving device 200 to execute a same
broadcast station identification process while a program is
being viewed, before the reception state of the signal trans-
mitted from the broadcast station broadcasting the program
being viewed deteriorates, and then, as soon as the reception
state of the signal transmitted from the broadcast station
deteriorates, select a same broadcast station that it has iden-
tified in advance. As a result, the time interval during which
program viewing is interrupted can be shortened.

Third Embodiment

Since the digital broadcast receiving devices 100, 200 in
the foregoing first and second embodiments use the tuner unit
101 to receive the signal transmitted from the broadcasting
stations broadcasting the program being viewed, in carrying
out the same broadcast station determination process they use
only the broadcast stations stored in the broadcast station
information 120. Therefore, when the digital broadcast
receiving device 100 or 200 moves to a position where it
cannot receive any of the broadcast stations stored in the
broadcast station information 120, even if another same
broadcasting station is broadcasting, they cannot identify this
broadcast station as a same broadcast station.

The digital broadcast receiving device in the third embodi-
ment accordingly has an additional tuner unit and demulti-
plexer unit that can receive signals transmitted from broad-
cast stations other than the broadcast station broadcasting the
program being viewed, so that even when the digital broad-
cast receiving device moves to a position where it cannot
receive any of the broadcast stations stored in the broadcast
station information 120, it can detect a same broadcast station
not stored in the broadcast station information 120.

FIG. 8 is a block diagram schematically showing the con-
figuration of a digital broadcast receiving device 300 in the
third embodiment. The digital broadcast receiving device 300
has a tuner unit 101 as a first tuner unit, a demultiplexer unit
102 as a first demultiplexing unit, a decoding unit 303, a video
display unit 104, an audio output unit 105, a reception dete-
rioration detection unit 306, a station selection control unit
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307, a broadcast station information storage unit 108, a same
broadcast station determination unit 109, a timekeeping unit
110, an operation input unit 111, a tuner unit 313 as a second
tuner unit, and a demultiplexer unit 314 as a second demulti-
plexing unit. The digital broadcast receiving device 300 in the
third embodiment differs from the digital broadcast receiving
device 100 in the first embodiment in that it further includes
tuner unit 313 and demultiplexer unit 314, and in the process-
ing in the decoding unit 303, reception deterioration detection
unit 306, and station selection control unit 307. Tuner unit 101
and demultiplexer unit 102 constitute a first broadcast receiv-
ing unit 315; tuner unit 313 and demultiplexer unit 314 con-
stitute a second broadcast receiving unit 316.

Tuner unit 313 carries out the same processing as the tuner
unit 101 in the first embodiment. Demultiplexer unit 314
carries out the same processing as the demultiplexer unit 102
in the first embodiment.

Besides carrying out the same processing as the decoding
unit 103 in the first embodiment, the decoding unit 303 in the
third embodiment follows instructions from the station selec-
tion control unit 307 to select video data and audio data from
either the demultiplexer unit 102 or demultiplexer unit 314
and decode the selected video data and audio data.

The reception deterioration detection unit 306 in the third
embodiment receives respective received signal alarm infor-
mation from tuner unit 101 and tuner unit 313, and receives
respective received signal loss information from demulti-
plexer unit 102 and demultiplexer unit 314. With this, the
reception deterioration detection unit 306 determines
whether or not the reception state of the first broadcast receiv-
ing unit 315 and whether or not the reception state of the
second broadcast receiving unit 316 is the reception deterio-
ration state.

The station selection control unit 307 in the third embodi-
ment issues respective station selection instructions to the
first broadcast receiving unit 315 and second broadcast
receiving unit 316. For example, the station selection control
unit 307 instructs one of the first broadcast receiving unit 315
and second broadcast receiving unit 316 to select a broadcast
station broadcasting a program to be viewed by the user and
instructs the other one to select a broadcast station from which
to obtain a program information.

The station selection control unit 307 also issues instruc-
tions to the decoding unit 303, instructing it to decode the
audio data and video data from the first broadcast receiving
unit 315 or second broadcast receiving unit 316, whichever
has selected the station broadcasting the program being
viewed by the user.

FIG. 9 is a flowchart illustrating the processing performed
by the station selection control unit 307 in the digital broad-
cast receiving device 300 in the third embodiment. The
description below will be made with reference to FIG. 9.

When selection of broadcast station F in response to a user
operation etc. begins, first the station selection control unit
307 selects one of the first broadcast receiving unit 315 and
second broadcast receiving unit 316 and performs station
selection for broadcast station F (S50). The processing in step
S50 is the same as the processing shown in FIG. 3. The station
selection control unit 307 may arbitrarily decide which to
select, the first broadcast receiving unit 315 or second broad-
cast receiving unit 316; the following description will assume
that the first broadcast receiving unit 315 is selected. The
station selection control unit 307 may select the first broad-
cast receiving unit 315 or second broadcast receiving unit 316
on the basis of its own operating state or the operating state of
another functional block.
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Next, the station selection control unit 307 checks whether
or not a search of all frequency bands has been completed
(S51). If the search of all frequency bands has not been
completed (No in S51), in other words, if there is a frequency
band that has not been searched, the station selection control
unit 307 proceeds to the process in step S52; if the search of
all frequency bands has been completed (Yes in S51), the
station selection control unit 307 proceeds to the process in
step S55.

In step S52, the station selection control unit 307 issues a
search instruction to the second broadcast receiving unit 316,
instructing it to search for a physical channel corresponding
to a frequency band that has not been searched. Here, the
method of determining the physical channel to be searched
may be the ascending or descending order of the frequency
band values in among all frequency bands. Alternatively, a
search order history may be stored and the order may be the
order of most recent selection or most frequent selection, or
station selection may be performed by some other method.

Next, the station selection control unit 307 determines
whether or not the signal on the physical channel for which
the search instruction was issued in step S52 is receivable
(S53). This determination can be made according to whether
or not a reception deterioration report is received from the
reception deterioration detection unit 306. If the physical
channel is receivable (Yes in S53), then the station selection
controlunit 307 proceeds to the process in step S54; if it is not
receivable (No in S53), the station selection control unit 307
returns to the process in step S51.

In step S54, the station selection control unit 307 updates,
in the broadcast station information 120, the station selection
parameters of the broadcast station corresponding to the
physical channel the signal on which has been determined to
be receivable.

In step S55, the station selection control unit 307 deter-
mines whether or not the program schedules of all the broad-
cast stations stored in the broadcast station information 120
have been updated. If the updating of program schedules has
been completed (Yes in S55), the station selection control unit
307 returns to the process in step S51; if the updating of
program schedules has not been completed (No in S55), the
station selection control unit 307 proceeds to the process in
step S56.

In step S56, the station selection control unit 307 selects a
broadcast station for which the program schedule has not
been updated, then obtains the station selection parameters of
the selected broadcast station from the broadcast station
information 120, and issues a station selection instruction to
the second broadcast receiving unit 316. In selecting one
broadcast station, the station selection control unit 307 may
follow the (descending or ascending) order of one of the
station selection parameter values, such as the physical chan-
nel, TS_ID, or SV_ID value, or a station selection history may
be stored and the order may be the order of most recent
selection or most frequent selection. Alternatively, the station
selection order may be determined in some other way.

Next, the station selection control unit 307 determines
whether or not the signal from the broadcast station for which
it issued a station selection instruction in step S56 is receiv-
able (S57). This determination can be made according to
whether or not a reception deterioration report is received
from the reception deterioration detection unit 306. If the
signal is receivable (Yes in S57), then the station selection
control unit 307 proceeds to the process in step S58; if the
signal is not receivable, it returns to the process in step S55.
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In step S58, the station selection control unit 307 updates
the program schedule of the broadcast station the signal from
which has been determined to be receivable in the broadcast
station information 120.

In step S54 in FIG. 9, only the station selection parameters
are updated, but this is not a limitation; the program schedule
may also be updated at the same time and other information
may be updated as well.

According to the third embodiment, while a broadcast
station is being viewed, the station selection parameters and
program schedules that are selectable at that position are
updated, and when the reception state of the signal transmit-
ted from the broadcast station of the program being viewed
deteriorates, a same broadcast station can be determined by
use of up-to-date broadcast station information 120, so it is
more likely that a same broadcast station broadcasting at the
position where the reception state deteriorated will be found.
This can reduce the number of channel searches performed in
the reception deterioration state, thereby shortening the time
during which program viewing is interrupted.

The third embodiment has been described on the assump-
tion that the digital broadcast receiving device 300 has a first
broadcast receiving unit 315 and a second broadcast receiving
unit 316, but the digital broadcast receiving device 300 in this
embodiment, may also include more broadcast reception
units, e.g., a third broadcast reception unit.

The digital broadcast receiving device 300 in the third
embodiment carries out an update process for the station
selection parameters in steps S51 to S54 and then carries out
an update process for the program schedule in steps S55 to
S58, but this order is not limiting; the reverse order is also
possible. Alternatively, the digital broadcast receiving device
300 in the third embodiment may execute these processes
simultaneously. In particular, when the digital broadcast
receiving device 300 in the third embodiment has a third
broadcast reception unit, the digital broadcast receiving
device 300 may use separate broadcast reception units to
execute the station selection parameter update process and the
program schedule update process, and may execute each of
these processes on multiple broadcast reception units concur-
rently to reduce the processing time.

The third embodiment has been described as carrying out
the same process as in the flowchart shown in FIG. 3 for the
station selection process for broadcast station F in step S50 in
FIG. 9, but the station selection process may be the same as
the process in the flowchart shown in FIG. 6, for example. In
that case, the station selection control unit 307 also executes
the same process as in the second embodiment and the broad-
cast station information storage unit 108 stores information as
described in the second embodiment. In this case, for
example, both the program schedule and the same broadcast
station related information of the broadcast station may be
updated in step S58 in FIG. 9. As in the second embodiment,
the timing of the updating of the same broadcast station
related information is not limited to performing a same broad-
cast station determination and updating the same broadcast
station related information after every station election and
program schedule update. The same broadcast station related
information may be updated, for example, when the process
of selecting a broadcast station and updating the program
schedule has been performed a predetermined number of
times, or it may be updated after a new broadcast station that
is not listed in the program schedule information and same
broadcast station related information is selected and the pro-
gram schedule information is updated. Furthermore, the same
broadcast station related information may be updated simul-
taneously when the program schedule information is periodi-
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cally updated after a predetermined time has elapsed from the
last update of the same broadcast station related information.

Fourth Embodiment

Since the digital broadcast receiving devices 100, 200, 300
in the foregoing first to third embodiments check the program
broadcast times of the first program, second program, and so
on in a sequence based at the programs being broadcast at the
current time, they recognize a same broadcast station only
when the program structures of the broadcast stations being
compared match completely.

Even when broadcast stations are the same, however, dur-
ing the interval from the end of one program to the start of the
next program, one broadcast station may broadcast a short
program such as a weather forecast, for example, while
another broadcast station may keep broadcasting commer-
cials. There are also cases in which, for example, even though
one broadcast station ends the program it was broadcasting
and starts broadcasting a different program, another broad-
cast station extends the broadcast time of the program it was
broadcasting. Similarly, one broadcast station may continue
broadcasting the program being viewed while another station
terminates the broadcast of that program at a certain time and
starts broadcasting a different program. In the foregoing first
to third embodiments, such broadcast stations are determined
to be different broadcast stations because their program con-
figurations do not completely match.

More specifically, assume, for example, that broadcast sta-
tion #1 and broadcast station #2 are the same broadcast sta-
tion, that they have a program broadcast from 14:00 to 15:55
and a program broadcast from 16:05 to 17:00, and that in the
program schedule information for broadcast station #1 there
are three programs in the interval from 14:00 to 17:00 because
a short program such as a weather forecast, for example, is
broadcast in the interval from 15:55 to 16:05. Assume also
that broadcast station #2 does not broadcast any particular
program during the interval from 15:55 to 16:05 but keeps
broadcasting commercials, so there are two programs in the
interval from 14:00 to 17:00 in the program schedule infor-
mation for broadcast station #2: a program broadcast from
14:00 to 16:00 and a program broadcast from 16:00 to 17:00.

In this case, when the programs following the program
broadcast starting from 14:00 are compared, the short pro-
gram broadcast from 15:55 to 16:05 by broadcast station #1 is
compared with the program broadcast starting from 16:00 by
broadcast station #2, resulting in failure to detect that they are
the same broadcast station.

To take another case, suppose that a program broadcast
from 13:00 to 14:00 is broadcast by two identical broadcast
stations, broadcast station #1 and broadcast station #2, but
broadcast station #1 broadcasts the program to the end, in
other words, from 13:00 to 14:00, while broadcast station #2
broadcasts the program from 13:00 to 13:45 and then inter-
rupts the program to broadcast a program ofits own such as a
weather forecast in the interval from 13:45 to 14:00. In this
case, if the programs broadcast starting from 13:00 are com-
pared in sequence, the program uniquely broadcast by broad-
cast station #2 starting at 13:45 is compared with a program
broadcast by broadcast station #1 starting at 14:00, once more
resulting in failure to detect that they are the same broadcast
station.

The fourth embodiment therefore enables it to be deter-
mined that broadcast station #1 and broadcast station #2 are
the same broadcast station even in cases like these.

As shown in FIG. 1, the digital broadcast receiving device
400 according to the fourth embodiment has a tuner unit 101,
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a demultiplexer unit 102, a decoding unit 103, a video display
unit 104, an audio output unit 105, a reception deterioration
detection unit 106, a station selection control unit 107, a
broadcast station information storage unit 408, a same broad-
cast station determination unit 409, a timekeeping unit 110,
and an operation input unit 111. The digital broadcast receiv-
ing device 400 in the fourth embodiment differs from the
digital broadcast receiving device 100 in the first embodiment
in the information stored in the broadcast station information
storage unit 408 and the processing in the same broadcast
station determination unit 409.

The broadcast station information storage unit 408 stores,
for each broadcast station, broadcast station information
including station selection parameters for selection of the
broadcast station in the broadcast receiving unit 112, a pro-
gram schedule listing the programs broadcast by the broad-
cast station, and one or more variables used by the same
broadcast station determination unit 409 and needed to cal-
culate a value indicating the degree to which programs with
different broadcast times are included. In this embodiment,
the value indicating the degree to which programs with dif-
ferent broadcast times are included is a cumulative error rate,
and the variables needed to calculate that value are variables
indicating the cumulative error rate.

FIG. 10 is a schematic drawing showing exemplary broad-
cast station information 420 in the fourth embodiment. As
with the broadcast station information 120 in the first embodi-
ment, the broadcast station information 420 has a broadcast
station column 420a, a station selection information column
4205, and a program schedule information column 420c.

Returning to the description in FIG. 1, the same broadcast
station determination unit 409 detects, from among all the
broadcast stations stored in the broadcast station information
420, a broadcast station that can be determined to be the same
as the broadcast station broadcasting the program being
viewed as reported from the station selection control unit 107.
In this embodiment, in the same broadcast station determina-
tion process performed by the same broadcast station deter-
mination unit 409, even if; as a result of checking the broad-
cast time, which is the time interval from the broadcast start
time to the broadcast end time of a program to be checked, the
broadcast times of the programs being compared differ from
each other, the comparison is not terminated at that point but
continues through other programs included in a predeter-
mined time period. In addition, the same broadcast station
determination unit 409 stores the variable(s) needed to cal-
culate the degree of inclusion of programs with different
broadcast times in the predetermined time interval in the
broadcast station information storage unit 408. The same
broadcast station determination unit 409 then calculates the
value indicating the degree of inclusion of programs broad-
cast determined to have different broadcast times as a result of
the comparison of the plurality of programs broadcast in the
predetermined time period; if the value is less than a prede-
termined value, the same broadcast station determination unit
409 regards the broadcast station as the same, thereby making
it possible to detect a same broadcast station even if there is a
difference in the number of programs broadcast in the prede-
termined interval.

FIGS. 11 and 12 are parts one and two of a flowchart
illustrating the same broadcast station determination process
in the same broadcast station determination unit 409 of the
digital broadcast receiving device 400 in the fourth embodi-
ment. This processing flow assumes that the broadcast station
information 420 shown in FIG. 10 is stored in the broadcast
station information storage unit 408. The processing flow also
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assumes that the reception state of the received signal dete-
riorates while broadcast station F is currently selected and
program F-2 is being viewed.

First, the same broadcast station determination unit 409
initializes two variables i and j, which indicate separation
from the program being broadcast at the current time in terms
of number of programs, to ‘0’ (S60). Variable i is used for the
broadcast station F currently being viewed; variable j is used
for a broadcast station that will be selected in step S62,
described later, as the station to test.

Next, the same broadcast station determination unit 409
checks whether or not the comparison test process in step S64
and thereafter has been performed for all the broadcast sta-
tions among the broadcast stations stored in the broadcast
station information 420 other than the broadcast station F
being viewed at the current time (S61). If all these broadcast
stations have been tested (Yes in S61), then the same broad-
cast station determination unit 409 proceeds to the process in
step S78 in FIG. 12. If not all of these broadcast stations have
been tested (No in S61), in other words, if there is a broadcast
station for which the decisions in step S64 and thereafter have
not been made, the same broadcast station determination unit
409 proceeds to the process in step S62.

In step S62, the same broadcast station determination unit
409 selects, from among the broadcast stations stored in the
broadcast station information 420, one of the broadcast sta-
tions other than the broadcast station F currently being
viewed for which the decisions in step S64 and thereafter have
not been made, and designates the selected broadcast station
as the broadcast station under test. The order of selection of
one broadcast station in step S62 is the same as the order in
step S22 in FIG. 4 in the first embodiment described above.
The description here will proceed on the assumption that the
same broadcast station determination unit 409 decides to test
broadcast station A in step S62.

Next, the same broadcast station determination unit 409
stores the initial value of the variable(s) indicating the cumu-
lative error rate in association with the broadcast station under
test designated in step S62 in the broadcast station informa-
tion storage unit 408 (S63). As described later, the variable(s)
indicating the cumulative error rate and the initial value(s)
vary depending on how the cumulative error rate is calculated.

Next, the same broadcast station determination unit 409
judges whether or not the i-th program broadcast after the
program a being broadcast at the current time by the broadcast
station (here, broadcast station F) currently being viewed
(referred to below as program a+i; here, since i is ‘0’ it is the
program being broadcast at the current time) and the j-th
program broadcast after the program b being broadcast at the
current time by the broadcast station under test (here, broad-
cast station A) designated in step S62 (referred to below as
program b+j; here since j is ‘0°, it is the program being
broadcast at the current time) have the same broadcast times
(S64). This process is the same as the process in step S23 or
S24 in FIG. 4 in the first embodiment described above.

Here, as shown in FIG. 10, the broadcast start time of the
0-th program after the program being broadcast at the current
time by broadcast station F, that is, the program F-2 currently
being broadcast, is 11:00, and its broadcast end time is 13:00,
while the broadcast start time of the 0-th program broadcast
after the program being broadcast at the current time by
broadcast station A, that is, the program A-3 currently being
broadcast, is 11:00 and its broadcast end time is 12:00. Here,
if the agreement of broadcast times is determined only from
the broadcast start times, for example, then the broadcast
times are the same (Yes in S64), so the same broadcast station
determination unit 409 proceeds to the process in step S66,
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but if the broadcast end times are also tested, the broadcast
times are not the same (No in S64), so the same broadcast
station determination unit 409 proceeds to the process in step
S65. The description here will continue on the assumption
that the processing proceeds to step S65.

In step S65, since the same broadcast station determination
unit 409 has decided that the programs being compared are
different, it updates the variable(s) indicating the cumulative
error rate for the broadcast station under comparison that have
been stored in the broadcast station information storage unit
408.

The cumulative error rate may be a value obtained by
comparing the total number of times the comparative process
was executed in the entire predetermined time interval with
the total number of those times in which an error occurred, or
a value obtained by comparing the total number of times an
error occurred with a predetermined threshold. For example,
the cumulative error rate ER can be calculated from equation
(1) or (2) below.

[Mathematical expression 1]

Total number of times an error occurred

M

ER = - -
Total number of times the comparative

process was executed

The variables indicating the cumulative error rate in equa-
tion (1) are the ‘total number of times an error occurred’ and
the ‘total number of times the comparative process was
executed’. Their initial values are ‘0’.

[Mathematical expression 2]

Total number of times an error occurred

@

Predetermined threshold value

The variable indicating the cumulative error rate in equa-
tion (2) is the ‘total number of times an error occurred’. Its
initial value is ‘0’

The cumulative error rate may also be a value obtained by
comparing the total number of programs broadcast in the
entire predetermined time interval with the total number for
which an error occurred, or a value obtained by comparing the
total number of programs for which an error occurred with a
predetermined threshold. For example, the cumulative error
rate ER can be calculated from equation (3) or (4) below.

[Mathematical expression 3]

Total number of programs for

©)

which an error occurred
ER=

Total number of programs in

predetermined time interval

The variables indicating the cumulative error rate in equa-
tion (3) are the “total number of programs for which an error
occurred’ and the ‘total number of programs in the predeter-
mined time interval’. Their initial values are ‘0’.
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[Mathematical expression 4]

@)

Total number of programs for

for which an error occurred
ER

= Predetermined threshold value

The variable indicating the cumulative error rate in equa-
tion (4) is the ‘total number of programs for which an error
occurred’. Its initial value is ‘0’.

The cumulative error rate may also be a value obtained by
comparing the total broadcast time of the programs broadcast
in the predetermined time interval with the total broadcast
time of the programs for which an error occurred, or a value
obtained by comparing the total broadcast time of programs
for which an error occurred with a predetermined threshold.
For example, the cumulative error rate ER can be calculated
from equation (5) or (6) below.

[Mathematical expression 5]

®

Total broadcast time of programs

for which an error occurred

~ Total broadcast time of programs

in predetermined time interval

The variables indicating the cumulative error rate in equa-
tion (5) are the ‘total broadcast time of the programs for which
error occurred’ and the “total broadcast time of the programs
in the predetermined time interval’. Their initial values are
0.

[Mathematical expression 6]

©

Total broadcast time of programs

for which an error occurred
ER =

Predetermined threshold value

The variable indicating the cumulative error rate in equa-
tion (6) is the ‘total broadcast time of the programs for which
an error occurred’. Its initial value is ‘0’.

Furthermore, the cumulative error rate may also be a value
obtained by comparing the total broadcast time of the pro-
grams broadcast in the predetermined time interval with the
total sum of the differences in the program start times of the
programs for which an error occurred, or a value obtained by
comparing the total sum of the differences in the program
start times of the programs for which an error occurred with a
predetermined threshold. For example, the cumulative error
rate ER can be calculated from equation (7) or (8) below.

[Mathematical expression 7]

Total sum of differences in program (€]
start times of programs for which

an error occurred

~ Total broadcast time of programs in

predetermined time interval

The variables indicating the cumulative error rate in equa-
tion (7) are the ‘total sum of differences in program broadcast
start times of programs for which an error occurred’ and the
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‘total broadcast time of the programs in the predetermined
time interval’. Their initial values are ‘0’.

[Mathematical expression 8]

Total sum of differences in program 8)
start times of programs for which
an error occurred

Predetermined threshold value

ER =

The variable indicating the cumulative error rate in equa-
tion (8) is the ‘total sum of differences in program start times
of programs for which an error occurred’. Its initial value is
‘0.

In addition, the cumulative error rate may be a value
obtained by comparing the total broadcast time of programs
broadcast in the predetermined time interval with the total
sum of differences in the program end times of those pro-
grams for which an error occurred, or a value obtained by
comparing the total sum of differences in program end times
of'programs for which an error occurred with a predetermined
threshold. For example, the cumulative error rate ER can be
calculated from equation (9) or (10) below.

[Mathematical expression 9]

Total sum of differences in program end ()]
times of programs for which an

error occurred

ER =
Total broadcast time of programs in

the predetermined time interval

The variables indicating the cumulative error rate in equa-
tion (9) are the “total sum of differences in program end times
of'programs for which an error occurred’ and the “total broad-
cast time of programs in the predetermined time interval’.
Their initial values are ‘0.

[Mathematical expression 10]

Total sum of differences in program (10)
end times of programs for which

an error occurred
ER=

Predetermined threshold value

The variable indicating the cumulative error rate in equa-
tion (4) is the ‘total sum of differences in program end times
of programs for which an error occurred’. Its initial value is
‘0.

The cumulative error rate may also be a value obtained by
some other method.

When the value indicating a cumulative error rate for the
same program has been updated in step S68, S72, or S76,
described later, if the error rate is updated again here, it will
have been updated twice, so the update process here may be
executed as shown, or left unexecuted.

Next, the same broadcast station determination unit 409
compares the broadcast end times of program a+i and pro-
gram b+j (S66). If it determines that the broadcast end time of
program b+ is earlier than that of program a+i in step S66, the
same broadcast station determination unit 409 proceeds to the
process in step S67. If it determines that the broadcast end
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time of program a+i is earlier than that of program b+j in step
S66, the same broadcast station determination unit 409 pro-
ceeds to the process in step S71. If it determines that the both
broadcast end times are the same, the same broadcast station
determination unit 409 proceeds to the process in step S75.

In this example, the broadcast end time of the 0-th program
broadcast after the program being broadcast at the current
time by broadcast station F, i.e., the program F-2 currently
being broadcast, is 13:00, and the broadcast end time of the
0-th program broadcast after the program being broadcast at
the current time by broadcast station A, i.e., the program A-3
currently being broadcast, is 12:00, so the same broadcast
station determination unit 409 determines that the broadcast
end time of the program of the broadcast station A under test
is earlier and proceeds to the process in step S67.

In step S67, the same broadcast station determination unit
409 adds 1’ to variable j, thereby advancing the program of
the broadcast station under test by one.

Next, as in step S65, the same broadcast station determi-
nation unit 409 updates the variable(s) indicating the cumu-
lative error rate (S68).

Then the same broadcast station determination unit 409
compares the broadcast end times of program a+i and pro-
gram b+j (S69). If the same broadcast station determination
unit 409 determines in step S69 that the broadcast end time of
program b+j is earlier than that of program a+i (Yes in S69),
it returns to the process in step S66. If it determines that the
broadcast end times of program a+i and program b+j are the
same or that the broadcast end time of program b+ is later
than that of program a+i (No in S69), the same broadcast
station determination unit 409 recognizes that all the pro-
grams broadcast by the broadcast station designated in step
S62 during the broadcast time of program a+i have been
tested, and in order to execute a comparative process in the
next time period for the broadcast station currently being
viewed, it adds 1 to variable i (S70) and proceeds to the
process in step S77.

Here, since ‘1’ is added to variable j in step S67, the
variable indicating the cumulative error rate for the first pro-
gram after the program b being broadcast at the current time
by broadcast station A, namely program A-4, is updated in
step S68. In addition, in step S69, the broadcast end time of
the O-th program after the program being broadcast at the
current time by broadcast station F, namely the program F-2
currently being broadcast, and the broadcast end time of
program A-4 are compared. The broadcast end time of pro-
gram F-2 is 13:00 and the broadcast end time of program A-4
is also 13:00, so, according to the decision in step S69, the
process proceeds to step S70. Then, in step S70, variable i is
incremented by ‘1° and the process proceeds to step S77.

If, in step S66, the broadcast end time of program a+i is
determined to be earlier than that of program b+j, then the
same broadcast station determination unit 409 proceeds to the
process in step S71. In step S71, ‘1’ is added to variable 1.
Then, as in step S65 or S68, the same broadcast station deter-
mination unit 409 updates the variable(s) indicating the
cumulative error rate (S72).

The same broadcast station determination unit 409 also
compares the broadcast end times of program a+i and pro-
gram b+j (S73). If, in step S73, it determines that the broad-
cast end time of program a+i is earlier than that of program
b+j (Yes in S73), the same broadcast station determination
unit 409 returns to the process in step S71. If, however, it
determines in step S73 that the broadcast end times of pro-
gram a+i and program b+j are the same or the broadcast end
time of a+i is later than that of program b+j (No in S68), then
the same broadcast station determination unit 409 recognizes
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that all the programs broadcast by the broadcast station cur-
rently being viewed during the broadcast time of program b+j
broadcast by the broadcast station designated in step S62 have
been tested, and in order to execute a comparison test process
in the next time period of the broadcast station designated in
step S62, the same broadcast station determination unit 409
adds 1’ to variable j (S74) and proceeds to the process in step
S77.

If'the same broadcast station determination unit 409 deter-
mines that the broadcast end times of program a+i and pro-
gram b+j are identical in step S66, it recognizes that the
testing of programs simultaneous with program a+i and pro-
gram b+j has been completed, adds ‘1° to variables i and j
(876), and proceeds to the process in step S77.

Next, the same broadcast station determination unit 409
checks whether or not the i-th program after the program a
being broadcast at the current time by the broadcast station
currently being viewed (here, since 1 has been updated to “1°,
the first program after the program being broadcast at the
current time) and the j-th program after the program b being
broadcast at the current time by the broadcast station under
test designated in step S62 (here, since j has been updated to
1°, the first program after the program being broadcast at the
current time) are programs broadcast within the predeter-
mined test interval (S77). If it determines that they are pro-
grams broadcast in the predetermined test interval (Yes in
S77), the same broadcast station determination unit 409
returns to the process in step S64. If it determines that they are
not programs broadcast during the predetermined test interval
(No in S77), the same broadcast station determination unit
409 returns to the process in step S60. This decision may be
made according to whether or not just one of the programs is
broadcast within the predetermined test interval. It may also
be made according to whether or not both programs are
broadcast within the test interval. Furthermore, the decision
may be made according to, for example, whether or not the
program start times are included in the test interval, or
whether or not the program end times are included in the test
interval, or both of these. In addition, the decision may be
made according to whether or not the proportion of the pro-
gram broadcast time included in the test interval is greater
than a predetermined threshold value. The decision may also
be made by some other method.

Here, suppose that the predetermined test interval is 12
hours. In this case, the broadcast end time of the first program
after the program being broadcast at the current time by
broadcast station F, namely program F-3, is 13:45, and the
broadcast end time of the first program after the program
being broadcast at the current time by broadcast station A,
namely program A-4, is 13:00, and accordingly it can be seen
that both programs are broadcast within the 12 hours, so the
same broadcast station determination unit 409 returns to the
process in step S63.

In comparison with the first embodiment described above,
the fourth embodiment lowers the criteria for determining
that programs have the same broadcast times, so while reduc-
ing failures to detect same broadcast stations, it increases the
number of cases in which a differing broadcast station is
erroneously determined to be the same broadcast station.
However, the predetermined test interval can be extended to
test more programs, thereby reducing the number of cases in
which a differing broadcast station is erroneously determined
to be the same broadcast station. Therefore, by extending the
test interval required for the same broadcast station determi-
nation process sufficiently to compensate for the lowering of
the criteria for the same program broadcast time determina-
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tion, the increase in the number of cases in which a differing
broadcast station is determined to be the same broadcast
station can be mitigated.

Next, returning to the process in step S64, the same broad-
cast station determination unit 409 performs the comparative
test process on the programs corresponding to the updated
variables 1 and j. Here, the same broadcast station determina-
tion unit 409 compares the program broadcast times of the
first program after the program being broadcast at the current
time by broadcast station F, namely program F-3, and the first
program after the program being broadcast at the current time
by broadcast station A, namely program A-4. In this case,
since the broadcast times differ, the same broadcast station
determination unit 409 proceeds to the process in step S65,
but since the variable(s) indicating the cumulative error rate
for program A-4 have already been updated in step S68
described above, this process may be omitted here and the
same broadcast station determination unit 409 may proceed
to the process in step S66.

After this, in step S66, the same broadcast station determi-
nation unit 409 determines that the broadcast end time of
program b+ is earlier than that of program a+i, so it proceeds
to step S67 to execute the same processing again and contin-
ues the comparative test process for another program in the
predetermined test interval.

These processes are iterated for all the programs of all the
broadcast stations included in the test interval. Then, when it
is determined in step S61 that all the broadcast stations have
been checked (Yes in S61), the process proceeds to step S78
in FIG. 12.

In step S78 in FIG. 12, the same broadcast station deter-
mination unit 409 calculates a cumulative error rate for each
broadcast station by using the variables indicating the cumu-
lative error rate stored in the broadcast station information
storage unit 408. Then the same broadcast station determina-
tion unit 409 selects the broadcast station with the lowest
cumulative error rate.

Next, the same broadcast station determination unit 409
determines whether or not the cumulative error rate of the
selected broadcast station is less than a predetermined value
(S79). If the cumulative error rate of the selected broadcast
station is less than the predetermined value (Yes in S79), then
the same broadcast station determination unit 409 proceeds to
the process in step S80. If the cumulative error rate of the
selected broadcast station is not less than the predetermined
value (No in S79), then the same broadcast station determi-
nation unit 409 proceeds to the process in step S81.

In step S80, the same broadcast station determination unit
409 determines that the broadcast station selected in step S78
and broadcast station F are the same broadcast stations and
gives the station selection control unit 107 a same broadcast
station present report identifying the selected broadcast sta-
tion.

In step S81, on the other hand, the same broadcast station
determination unit 409 determines that no same broadcast
station is present among the broadcast stations stored in the
broadcast station information 420, and gives the station selec-
tion control unit 107 a same broadcast station absent report.

As described above, in comparing the program schedules
of broadcast stations, even when a difference is found, the
digital broadcast receiving device 400 according to the fourth
embodiment calculates the rate of occurrence of such differ-
ences before deciding whether or not a broadcast stationis the
same, so even when each broadcast station has its own sched-
ule configuration and differences in the broadcast times are
present, a same broadcast station can be detected if the rate of
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occurrences of the differences is small. As a result, the time
interval during which program viewing is interrupted can be
further shortened.

In the fourth embodiment above, the same broadcast sta-
tion determination unit 409 executes the comparative process
for all the programs broadcast within the predetermined test
interval, but this is not a limitation. The same broadcast sta-
tion determination unit 409 may terminate the process, even
in mid-flow, whenever it becomes clear that the cumulative
error rate will be large. For example, when as a result of an
update of variables indicating the cumulative error rate in step
S65, S68, S72, or S75 in FIG. 11 a variable indicating the
cumulative error rate exceeds a predetermined value, or when
the cumulative error rate calculated from the variable indicat-
ing the cumulative error rate exceeds a predetermined value,
the same broadcast station determination unit 409 may ter-
minate the testing of the broadcast station and return to the
process in step S60 to execute the comparative process on
another broadcast station. Doing this reduces the number of
processing steps in the fourth embodiment, resulting in a
further shortening of the time during which program viewing
is suspended.

Furthermore, in the fourth embodiment, the same broad-
cast station determination unit 409 calculates cumulative
error rates for all the broadcast stations and then decides
which broadcast station is most likely to be the same broad-
cast station, but the embodiment is not limited to this process.
For example, before obtaining the variables indicating the
cumulative error rates for all the broadcast stations, the same
broadcast station determination unit 409 may calculate cumu-
lative error rates for broadcast stations for which the variables
indicating the cumulative error rate have already been
obtained, and once it finds a broadcast station whose cumu-
lative error rate falls below a predetermined value, it may
determine that that broadcast station is a same broadcast
station and terminate the same broadcast station determina-
tion process. For example, before designating the broadcast
station under test in step S62 in FIG. 11, the same broadcast
station determination unit 409 may calculate cumulative error
rates of the broadcast stations it has tested so far, and once it
finds a cumulative error rate that falls below a predetermined
value, it may terminate the comparative process and select
that broadcast station as a same broadcast station. This
reduces the number of processing steps in the fourth embodi-
ment, resulting in a further shortening of the time during
which program viewing is suspended.

According to the fourth embodiment, even if part of a
program schedule is altered at the discretion of the broadcast
station, if the alteration is minor, the broadcast station can be
determined to be a same broadcast station. When a live sports
program is broadcast, for example, even when one broadcast
station switches over to the next program according to the
program schedule while another broadcast station alters the
program schedule to extend the sports program broadcast, the
effect of this can be reduced, and accordingly these broadcast
stations can be detected as the same. Or when, for example,
one broadcast station uses the time between one program and
the next to broadcast commercials, which are not listed in the
program schedule, while another broadcast station broadcasts
aprogram of its own such as a local news program, the effect
of this can be reduced, so these broadcast stations can be
detected as the same. The fourth embodiment increases the
number of cases in which a same broadcast station can be
detected, so when it becomes impossible to receive the pro-
gram being viewed, a same broadcast station can be selected
quickly. As a result, the time period in which program view-
ing is interrupted can be further shortened.
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REFERENCE CHARACTERS

100,200,300, 400: digital broadcast receiving device, 101:
tuner unit, 102: demultiplexer unit, 103, 303: decoding unit,
104: video display unit, 105: audio output unit, 106, 306:
reception deterioration detection unit, 107, 207, 307: station
selection control unit, 108, 208, 408: broadcast station infor-
mation storage unit, 109, 409: same broadcast station deter-
mination unit, 110: timekeeping unit, 111: operation input
unit, 112: broadcast receiving unit, 313: tuner unit, 314:
demultiplexer unit, 315: first broadcast receiving unit, 316:
second broadcast receiving unit.

What is claimed is:

1. A digital broadcast receiving device comprising:

a broadcast receiving unit for generating a digital signal
from a received signal received at an antenna and sepa-
rating, from the digital signal, video data and audio data
of a program broadcast by a selected broadcast station;

a reception deterioration detection unit for detecting a
reception deterioration state in which a reception state of
the received signal has deteriorated;

a broadcast station information storage unit for storing
broadcast station information including, for each broad-
cast station, a station selection parameter for selecting
broadcast programs and a program schedule having a
plurality of individual schedules each indicating a
broadcast start time and a broadcast end time or a broad-
cast start time and a broadcast duration of an individual
program;

a same broadcast station determination unit for comparing
the program start times and the program end times of the
individual schedules of a broadcast station under test,
the broadcast station under test being a broadcast station
other than the selected broadcast station and the indi-
vidual schedules of the selected broadcast station in the
respective program schedules and, when the program
start times and the program end times of a plurality of
individual schedules of the broadcast station under test
and a plurality of individual schedules of the selected
broadcast station included in a predetermined time inter-
val match, determining that the broadcast station under
test is the same broadcast station as the selected broad-
cast station, generating same broadcast station informa-
tion associating the selected broadcast station with the
broadcast station determined to be the same broadcast
station, and causing the broadcast station information
storage unit to store the same broadcast station informa-
tion; and

a station selection control unit for, when the reception
deterioration detection unit detects the reception dete-
rioration state, controlling the broadcast receiving unit
so as to switch the broadcast station selection over to a
same broadcast station determined by the same broad-
cast station determination unit or to a broadcast station
indicated by the same broadcast station information
stored in the broadcast station information storage unit.

2. The digital broadcast receiving device of claim 1
wherein, in determining whether or not programs being
broadcast by two broadcast stations have the same broadcast
times, the same broadcast station determination unit
excludes, from the predetermined interval, an interval in
which one of the broadcast times is changed by daylight
saving time and another one of the broadcast times is not
changed.

3. The digital broadcast receiving device of claim 1
wherein, in determining whether or not programs being
broadcast by two broadcast stations have the same broadcast
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times, if at least one of the broadcast times includes a time
zone difference, the same broadcast station determination
unit corrects the broadcast times to eliminate the time zone
difference.

4. The digital broadcast receiving device of claim 1
wherein, in determining whether or not programs being
broadcast by two broadcast stations have the same broadcast
times, the same broadcast station determination unit regards
the broadcast times of two programs as the same even when
the broadcast times of the two programs differ, provided they
differ by a value less than a predetermined first threshold or
the amount by which they differ forms a fraction of the
broadcast time less than a predetermined second threshold.

5. The digital broadcast receiving device of claim 1
wherein, in determining whether or not two broadcast stations
are the same broadcast station, the same broadcast station
determination unit regards the two broadcast stations as being
the same broadcast station when a value indicating a degree to
which programs with differing broadcast times are included
among the plurality of programs being broadcast by the two
broadcast stations is lower than a predetermined value.

6. The digital broadcast receiving device of claim 5,
wherein the value indicating the degree to which programs
with differing broadcast times are included among the plural-
ity of programs being broadcast by the two broadcast stations
is: at least one value among a number of programs with
differing broadcast times, a broadcast time duration of the
programs with differing broadcast times, a difference
between broadcast start times of the programs with differing
broadcast times, a difference between broadcast end times of
the programs with differing broadcast times, and a sum of the
difference between broadcast start times and the difference
between broadcast end times of the programs with differing
broadcast times; a fraction of the total number of all the
programs broadcast within the predetermined time interval
formed by the number of programs with differing broadcast
times; or a fraction of a total broadcast time of all the pro-
grams broadcast within the predetermined time interval
formed by at least one value among the broadcast time dura-
tion of the programs with differing broadcast times, the dif-
ference between broadcast start times of the programs with
differing broadcast times, the difference between broadcast
end times of the programs with differing broadcast times, and
the sum of the difference between broadcast start times and
the difference between broadcast end times of the programs
with differing broadcast times.

7. The digital broadcast receiving device of claim 1,
wherein:

the broadcast station information includes at least one of,

for each program, a video count, an audio count, a sub-
title count, a data broadcast count, a genre, billing infor-
mation, and presence or absence of a viewing restriction;
and

the same broadcast station determination unit determines a

broadcast station broadcasting a plurality of programs
with the same broadcast times as the broadcast times of
the plurality of programs broadcast by the selected
broadcast station in the predetermined interval to be the
same broadcast station as the selected broadcast station
if the plurality of programs broadcast by the broadcast
station each have at least one of the same video count,
the same audio count, the same subtitle count, the same
data broadcast count, the same genre, the same billing
information, and the same presence or absence of the
viewing restriction as the plurality of programs broad-
cast by the selected broadcast station.
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8. The digital broadcast receiving device of claim 1,
wherein the same broadcast station determination unit per-
forms a same broadcast station determination when the recep-
tion deterioration state is detected, when a broadcast station
not included in the broadcast station information stored in the
broadcast station information storage unit is newly received,
when a station selection parameter or a broadcast schedule
included in the broadcast station information stored in the
broadcast station information storage unit is updated, or when
apredetermined interval has elapsed from a time at which the
same station determination was last performed.

9. The digital broadcast receiving device of claim 1,
wherein the same broadcast station determination unit gen-
erates or updates the broadcast station information when it
has performed the same broadcast station determination or
has performed the same broadcast station determination a
predetermined number of times.

10. The digital broadcast receiving device of claim 1,
wherein:

the same broadcast station information indicates a plurality
of broadcast stations determined to be the same broad-
cast station; and

when deterioration of the reception state of the received
signal is detected, the station selection control unit con-
trols the broadcast receiving unit so as to switch the
broadcast station selection over to a broadcast station in
the plurality of broadcast stations indicated by the same
broadcast station information sequentially in a priority
order, starting from high priority.

11. The digital broadcast receiving device of claim 1,
wherein when the same broadcast station determination unit
cannot detect a broadcast station determinable to be the same
broadcast station, the station selection control unit controls
the broadcast receiving unit, searches all frequency bands in
order, and detects a receivable broadcast station.

12. The digital broadcast receiving device of claim 1,
wherein the digital broadcast receiving device has a plurality
of'broadcast receiving units, and the station selection control
unit:

causes one broadcast receiving unit among the plurality of
broadcast receiving units to separate the video data and
the audio data broadcast by the selected broadcast sta-
tion; and

controls another broadcast receiving unit among the plu-
rality of broadcast receiving units by causing the another
broadcast receiving unit to search all frequency bands in
order and separate program information including infor-
mation related to broadcast programs from the digital
signal, and updates the broadcast station information on
a basis of the separated program information.

13. A station selection method comprising:

a broadcast receiving step for generating a digital signal
from a received signal received at an antenna and sepa-
rating, from the digital signal, video data and audio data
of a program broadcast by a selected broadcast station;

a reception deterioration detection step for detecting a
reception deterioration state in which a reception state of
the received signal has deteriorated;

a broadcast station information storage step for storing
broadcast station information including, for each broad-
cast station, a station selection parameter for selecting
broadcast programs and a program schedule having a
plurality of individual schedules each indicating a
broadcast start time and a broadcast end time or a broad-
cast start time and a broadcast duration of an individual
program;
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a same broadcast station determination step for comparing
the program start times and the program end times of the
individual schedules of a broadcast station under test,
the broadcast station under test being a broadcast station
other than the selected broadcast station, and the indi-
vidual schedules of the selected broadcast station in the
respective program schedules and, when the program
start times and the program end times of a plurality of
individual schedules of the broadcast station under test
and a plurality of individual schedules of the selected
broadcast station included in a predetermined time inter-
val match, determining that the broadcast station under
test is the same broadcast station as the selected broad-
cast station, generating same broadcast station informa-
tion associating the selected broadcast station with the
broadcast station determined to be the same broadcast
station, and causing the same broadcast station informa-
tion to be stored; and

a station selection control step for, when the reception
deterioration state is detected in the reception deteriora-
tion detection step, controlling the broadcast receiving
step so as to switch the broadcast station selection over
to a same broadcast station determined in the same
broadcast station determination step or to a broadcast
station indicated by the same broadcast station informa-
tion stored in the broadcast station information storage
step.

14. The station selection method of claim 13 wherein, in
determining whether or not programs being broadcast by two
broadcast stations have the same broadcast times, the same
broadcast station determination step excludes, from the pre-
determined interval, an interval in which one ofthe broadcast
times is changed by daylight saving time and another one of
the broadcast times is not changed.

15. The station selection method of claim 13 wherein, in
determining whether or not programs being broadcast by two
broadcast stations have the same broadcast times, if at least
one of the broadcast times includes a time zone difference, the
same broadcast station determination step corrects the broad-
cast times to eliminate the time zone difference.

16. The station selection method of claim 13 wherein, in
determining whether or not programs being broadcast by two
broadcast stations have the same broadcast times, the same
broadcast station determination step regards the broadcast
times of two programs as the same even when the broadcast
times of the two programs differ, provided they differ by a
value less than a predetermined first threshold or the amount
by which they differ forms a fraction of the broadcast time
less than a predetermined second threshold.

17. The station selection method of claim 13 wherein, in
determining whether or not two broadcast stations are the
same broadcast station, the same broadcast station determi-
nation step regards the two broadcast stations as being the
same broadcast station when a value indicating a degree to
which programs with differing broadcast times are included
among the plurality of programs being broadcast by the two
broadcast stations is lower than a predetermined value.

18. The station selection method of claim 17, wherein the
value indicating the degree to which programs with differing
broadcast times are included among the plurality of programs
being broadcast by the two broadcast stations is: at least one
value among a number of programs with differing broadcast
times, a broadcast time duration of the programs with differ-
ing broadcast times, a difference between broadcast start
times of the programs with differing broadcast times, a dif-
ference between broadcast end times of the programs with
differing broadcast times, and a sum of the difference
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between broadcast start times and the difference between
broadcast end times of the programs with differing broadcast
times; a fraction of the total number of all the programs
broadcast within the predetermined time interval formed by
the number of programs with differing broadcast times; or a
fraction of a total broadcast time of all the programs broadcast
within the predetermined time interval formed by at least one
value among the broadcast time duration of the programs with
differing broadcast times, the difference between broadcast
start times of the programs with differing broadcast times, the
difference between broadcast end times of the programs with
differing broadcast times, and the sum of the difference
between broadcast start times and the difference between
broadcast end times of the programs with differing broadcast
times.

19. The station selection method of claim 13, wherein:

the broadcast station information includes at least one of,

for each program, a video count, an audio count, a sub-
title count, a data broadcast count, a genre, billing infor-
mation, and presence or absence of a viewing restriction;
and

the same broadcast station determination step determines a

broadcast station broadcasting a plurality of programs
with the same broadcast times as the broadcast times of
the plurality of programs broadcast by the selected
broadcast station in the predetermined interval to be the
same broadcast station as the selected broadcast station
if the plurality of programs broadcast by the broadcast
station each have at least one of the same video count,
the same audio count, the same subtitle count, the same
data broadcast count, the same genre, the same billing
information, and the same presence or absence of the
viewing restriction as the plurality of programs broad-
cast by the selected broadcast station.

20. The station selection method of claim 13, wherein the
same broadcast station determination step performs a same
broadcast station determination when the reception deterio-
ration state is detected, when a broadcast station not included
in the broadcast station information stored in the broadcast
station information storage step is newly received, when a
station selection parameter or a broadcast schedule included
in the broadcast station information stored in the broadcast
station information storage step is updated, or when a prede-
termined interval has elapsed from a time at which the same
station determination was last performed.

21. The station selection method of claim 13, wherein the
same broadcast station determination step generates or
updates the broadcast station information when it has per-
formed the same broadcast station determination or has per-
formed the same broadcast station determination a predeter-
mined number of times.

22. The station selection method of claim 13, wherein:

the same broadcast station information indicates a plurality

of broadcast stations determined to be the same broad-
cast station; and

when deterioration of the reception state of the received

signal is detected, the station selection control step con-
trols the broadcast receiving step so as to switch the
broadcast station selection over to a broadcast station in
the plurality of broadcast stations indicated by the same
broadcast station information sequentially in a priority
order, starting from high priority.

23. The station selection method of claim 13, wherein
when the same broadcast station determination step cannot
detect a broadcast station determinable to be the same broad-
cast station, the station selection control step controls the
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broadcast receiving step, searches all frequency bands in
order, and detects a receivable broadcast station.

24. The station selection method of claim 13, wherein the
digital broadcast receiving method has a plurality of broad-
cast receiving steps, and the station selection control step: 5

causes one broadcast receiving step among the plurality of

broadcast receiving steps to separate the video data and
the audio data broadcast by the selected broadcast sta-
tion; and

controls another broadcast receiving step among the plu- 10

rality of broadcast receiving steps by causing the another
broadcast receiving step to search all frequency bands in
order and separate program information including infor-
mation related to broadcast programs from the digital
signal, and updates the broadcast station information on 15
a basis of the separated program information.
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